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EOEYPETHZ 

0{i) KaToetTTiQCeQ) eivai o(oi) MOva6iK6<;(oi) e<peupfeTr|c;(e^). 
EvTuno opiopou tou(tcov) ccpcup6TTi(wv) eniouvdnrreTQi. 



AEIQIEII 



ApidpbQ a^iuoecov: 



AHAQIH nPOTEPAlOTHTAr 



(apt6M6g - HMCPOMnvta - x^pci npotXcuoriQ) 



nAHPEIOYIIOI 
6voMo: 
dicuGuvor): 



a:kate?:mh r. ^i^yrov 



TTiA^cpuvo: 



ANTIKAHT02 








6vo^a: 




AU<ATEP;rlH f, S'fi^ OY 




5ieuduvon: 










' ' -ZAiMH 23 • AG:r:A ;:o Si • THA. o22d2l 




TqA^cpuvo: 






T^AecpQ^: 



AtESNHI EKeEIH 



H e<p€up€on napouoidOTTiKe- o€ enionMQ avoYvwpiOM^vri tKQcar\, ouMcpwva to v. 5562/1932. 
<DEK221A/32. 

ZxcTiKfi pcpaitoon eniouvdnxeTQi. 



YnOrPA<DH(EZ) TOYfTQN) KATAeETH(QN) t*| TOYfTQN) nAHPEEOYZIOY(QN). 

T6no<;: HpiepoMnvia: 

AiKATZ":"-:; J r 



HAPAKAAOYME NA AAKTYAOrPA<DHZETE TO ONOMA KATQ AHO THN YHOrPACDH. 

IE nEPinTQZH NOMtKOY HPOZOnOY NA AAKTYAOrPAOHGEI KAI H lAIOTHTA TOY YHOrPACDONTOZ HA THN 
ETAIPEIA. 



O.A.- 1/90-2 
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E 

OPIIMOZ TOY EOEYPETH'" 

(luMnAppuverai ottiv ncpirrrcaori nou o KaiaecTriQ eivai vouik6 npbowno. 
li o KaiaeeTTig 6ev eivai kqi ecpeup^rng, n o m6voq ecpcupfeiriQ) 



ApiGMog aiTTion*;- 


99 


C> 1 002 1 0 


HpepOMnvia KaiaGeoriQ: 


2.3 
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Airnon Y^as** 



X 


AinA0MA^E^!ReZI?rBXNIASi(A.E^)r' 




AIHAQMA TPOnOnOIHZHI (A.T.) ZTO A.E. pe apiepd: 




niZTOnOIHTIKO VnOAEirMATOZ XPHZIMOTHTAZ (R.Y.X.) 



25 



AnA6vco(ouMC) e<peup6TTi(eQ) ornv napandvco qittioti yia xopfivnon EAAnviKOu titAou npooraoiaQ tov(tou<;): 



EOEYPETHZ (6voMa/6ieueuvor|): 




rES2PriOZ TIIATOYXAZ 
KQITA BAFNAA.H 22 

- XAAANAPI - --- -- 

ATTIKH — ' - 






O KaTae6Tng*an6icTr|oe**To SiKaiWMQ KaTdOelbFiriQ EAApviKOu titAou npocTCfoidQT!!^ 






Adyo) ouppaonQ MeTaPiPaon^ OiKaiwMCiTwv an6: / / 






A6yco KAnpovoMiKi*|Q 6ia6oxi1C. 




X 


Advco oupPaTiKfiQ ax^onc epYo66Tr| - epYa?6Mevou (unripeaiaKi*! t\ e^apirip^vri e<peupeon). 






Me Paon TO KaraoraTiKd v(]q eratpeiaQ. 














1 


EHinAEON EOEYPETEZ'ZE^nPdZeETO OYAAO XAPTIOYV^ 
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api6M6(; 



YnOrPA<DH(EZ) TOY(TQN) KATAeETH(QN) TOY(TQN) nAHPEEOYZIOY(QN) 

T6noQ: ySv* HMCpoMnvia: 




O.A.-1/90-E 



E 



OPrANIIMOZ 

BIOMHXANIKHt 

IAIOKTHIIA£ 



OPIZMOZ TOY EOEYPETH 
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(luMnAnpwveTQi orriv nepimuon nou o KaiaefeTTiQ eivai vomik6 npbowno. 
1*1 o KQTaeeTTiQ 6ev eivai Ka» ecpcup^jnc, H o nbvog ecpeup^iric) 



ApiepoQ aiTr|or|<;: 


y90 1 002 1 0 


HpepOMpvia KaTaSeorig: 
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AinAQMA EYPEZITEXNIAZ (A.E.) 



AIHAQMA TPOnOnOIHZHZ (AT.) ZTO A.E. mc apiepb: 



niZTOnOIHTIKO YnOAEirMATOZ XPHZIMOTHTAZ (H.Y.X.) 



Ar|A6vco(ouMe) ecpeup6Tr|(eQ) ottiv napandvco aiTTicn Yia XopT*iYnon EAArjviKOu titAou npooraoiac tov(tou<;): 
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EcPEYPETHZ (6voMa/6icueuvon): 



-0EMIZTOKAHZ XANIfiTAKHZ 
KJ^ZTA BAPNAAH 22' 
XAAANAPI 

-AT-T-IKH.- - - - - : - 



O KaTae^TTiq an^KTHoe to SiKaiwua KOTdeeorit; EAAriviKOu titAou npooraoiaQ: 

AdYO) oupPaonQ MCTapiPaoTiC SiKaicoMOTcov an6: / / 

A6yco KAnpovomKfiQ 6ia6oxi*IC. 

A6Yto oupPariKfiQ axtoryq epvoCbTTi - epya^duevou (urnipeoiaKT*i r*| e^apTriM^vri ccpeupeori). 
Me pdon TO KOTaoTOTiKb Tr\q CToipeiag. 
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EninAEON EOEYPETEZ ZE nPOZQETO OYAAO XAPTIOY. 



YnorPAOH(EZ) TOYfTQN) KATA0ETH(QN) i*| TOY(TQN) nAHPEEOYZIOY(QN) 

T6no<;: AIK ATHP ; ; v f. HMcpopinvia: 



O.A.-1/90-E 



E 



Evao)^aTCO^£V£^; Ao\i£q ADToeXeyxoi) Kai AXyopiOjioi EXtfxov yia 
Mvriiisq TDxaiaq npooTreXacT]*;. 



II€P^X^T1A|/.T^^ 

5 

riapODaidi^ETai |iia Evaco|aaTco|ievT| 5o|afi AvToeXiyxoi) (Built-in Self Test - 
BIST) yia xov sksyxo Mvrmcbv T-uxaiac; npooTCEXaoriq (RAMs). Aorx] r\ 5o^r\ exei 
rr\v iKavornxa va eXeyx^^ etxe ^excopiaxeq size evaco^aTCD(ieveq RAMs. Enicn]^ 
5i5ovTai aXY6pi9p.oi ekkyxov yia Tr|v a^iOTcoiTicn] avrr\q Tr\q 6o|af|q TcpOKeijaevoi) v' 
10 avixvsTjovrai 6Xa xa ZcpdXjiaxa reixviaariq Moxipoi) AeSonsvoov (Neighborhood 
Pattern Sensitive Faults - NPSFs) KaQ&iq Kai oXxx xa a(pdX|iaxa |i6vi|ar|(; xi[if|<; Km 
laexapacrrig crni d\axaS;q^^\xvr\iir\q, Kai Em(jr]q dXa xa cot^ui Qcpg^faaja^^ 'riiifiq 
axo KiiKXco^a a7iOK(i)5iK07coir|OTiq>5i£ii9i)V(T^ avdyvcoo^itg/eyYpacpriq. .Jo KUKXxx)|aa 
BIST TcepiXaji^dvei evavi^E?ceYKXTi -^BIST^ ^ia**|aovd6as»ni3ff)"a7C0yTi^ Ae^ 

15 EXeyxov (TPO); evav-Kaxaxoopr|xr| (RWR^Xyia-xT|v-avdYV(Dcrri-*Ka^^ xcov 
SeSo^tevcDv xod Ekkyxov'^a'7i6/>npoq xr|^6idxa^ |ivf|}aTi<;*,Kai eva icu*^JGO|xa eX^yKxr] 
eiaoSoWe^oSov O-EXeyKxricj BIST EX^yxei^xri RAM Kaxd*xr|^.§idpKeia Sievspyeiac; 
XOD eXkyxov ev6 r| TPG Tiapdyei xa KaxdXA,TiXa 5e5o|aeva eXeyxoD yia va ekky^^ei rx] 
RAM. Ta SeSojaeva eXeyxoi) xP'n^tfiOTCoioiivxai yia xt|v 7cXt|pcoot| xou Kaxaxcopr|xf| 

20 RWR. AeSofj-Evot) oxi, crrr|v 7rpoxeiv6|ievT| 5o|afi, oi Ky\\fEkeq xod RWR cjDvSeovxai 
KaxeDGeiav rovq eviaxprkq crrmaxoq (sense amplifiers) Kai xovq oSriyoiic; 
£yypacpf|q (write buffers) xod KDKXcb|iaxoq avdyvcoaTi(;/eyypa(pfi(;, xa SeSo^ieva xod 
eX^yxoD iiTcopODv va eyypacpODV oxic; KU\\fekeq ^iaq ypa[xiir\q napaXkryka evcb 
noXkanXeq ypa|a|ie§ iiTcopODvr- va syypatpoDv |xe xa'^xdiarxdE^iyfLma^sXeyxov ce 

25 SiaSoxiKEc; oDvoSoDq eyypacpfic^.. E7cuiA;£0iV, SiSbvrai ^5id90p£q:^|ae.6Gt&OA'**^yia*^^^^ 
eKxi^rjcrri xcov,; SeSofxeveov tcod avaK^xc^A^aawcrr©, RWR^^^OTcojftXT^ 
7ipoK£i|j,evoD va avayvcopicrroDv Kai va evxoTiioxoDv xa evSexoi-teva acpdXnaxa. 
TsXoc, o eXfiyKXTiq eiaoSoD/e^oSoD exei xr|v iKavoxr^xa va a7io6T]KeDei TtXripocpoptec 



ekeyxov kov acpopoTJv tti Qeox] [liaq eacpoX^ievriq 'kexTOVpyxaq era] RAM Kai va 
s^dyei avxeq xiq 7tX,r(po(popi£{; axo s^coxepiKo TiepiPdXXov 5ia|iEaot) svoq 
o^-OKXTipcoiaevoD KUK>ui)|iiaToq Qvpaq I/O r| oe cruvspYaaia |a* svav sXeyKvf] TAP. 




_ JO^^?^^ Evoo)naTco^£Vsg \o\isq Adto£>^xo^ AXyopiGjioi EXeyxot) yia 



5 H s<pe6peG7i*avTr| avacpepexai axo TieSiOt.xcov au^Tca^^fCOv^Siatd^ecov yia rriv 

a7ro0f|k£i)0Ti"5£5o|ievcGVf EiSiKOTEpa avacpspetiai-'aTOv eX^yxo'^xtiq op9f|q X^xxoDpYiaq 
(testing), axo e^c; eXsrfxoq, xcov Siaxd^ecov ^vr||acbv rmiaycoycbv xai iSiaixepa axov 
kXerfxo xcov RAMs (Random Access Memories). 

10 ETOPEKO THX E<I>EYPESECC 
I. EiaayoTTi 

Me |iia Gruv6x6|a'evT] -ax)^oTi (ttti ^x^pr|xiK6xT|xa xcoy ^vr|^<b,^^^^ 
xiixei- evpeiag XpTimi^axa:;auyxpova o^ KVK>jcb(aaxa^(ICs). Ecpapiioyeg 

_ _i_ 07cco^ 9GpT|x6q ;ef5^7cii:ib;j4]64:^^^^ ^ — - 

15 liia aT>^av6^evii ^TixTjOTiliyia'^RAMsAeixe eixe 
£vo(0|j.ax(0|ieve(^4iai^i 4ie xa KUi^ubjiaxa Xx>yiKf|c; xq)v o>y0iG^Tip(jO|aevcov Ko^KXcoiadxcov 
(IC). 

H e\)peia XP^^i xcov RAMs xiq KaGioxd evav ormavxiKo oxoxo ekkyxov. Eivai 
r\5T\ SiaGeaiiaoc; evac^ ^eyaXoq apieiioq ^ovteXxov a(pa>.|idxcov \iaC,i |ie aX,yopi9|i.ODq 
20 eXeyxov. To |j,eyaX,i>xEpo |ieiov8Kxr||aa xod skeyxov xcov |avTi|icbv eivai o xpovoq TtoD 
aTcaixEixai yia va o>uOKXr|poo96x evaq KaxdXXriXoq eXeyxoq. O TcpayiaaxiKoq xpo^o? 
Ekeyxov |i7topei vd eivai |a8Xpi "Kax~300 5et)xep6X£7rra, OTcoxe ouveiacpepei'Kdxd evd 
GT||iavTiK6 x|af||j,a cxo cruvoXiKO Kocxoq. 

H ^EicooTi xov''xPOvovmpay[iaTono\r\a^(^^TOU EM.yx^ emmmioM>4:m\\iav'tiKr\. 

skeyxov. To Koaxoq avxa^v xcdv etiucXeov icuKXcofidxcov 7ip£7C£i va cruyKpiGsi |Li£ xa 
co(p£Xr| rnq |j.£iccKJTiq xod xpovoi; sT^x^'^- Me xr|v ai)i^oT| xcov |i£ye9cbv ^vfuiriq xo 
GXexiKo Kocjxoq avxodv xcov EJimX^ov KUKXcojadxcov liEicbvsxai ev6 o eXeyxoq 



KaGicrraxai 7ii6 TiepuiXoKoq. 'Exai [lia xeTOia Xvcrx] yivexai 6X0 Kai mo eXKDGXiKr|. Ze 
TiepuixcocTi evaco|aaxco|ievoov ^ivrnicbv x\ |i8ico^evr| S-ovaxoxnxa 7tp6Gpac7r|(; sx£i 
Kaxaaxrioei axr|v 7tpdJ^r| ava7Kaia tj] xP^IOTI TcpooGexcov KUKX^o^ctxcov ekeyxov Ka\ 
6x1 aTikcbq laia e>-)cuGXiKf| Kpoasyyiar]. 

Zxa ouyxpova TcepipdXXovxa ekkyxov, 01 aXyopiGiiOi ekeyxov [le xpoviicri 
7coXD7i?tOK6xTixa ioTi ^£ 0(n^^^), O(n^) r| laeyoXmepTi eivai aTiapctSEKxoi (xo n 
ava(p8p8xai oxov api9|i6 xcov cxoixeicov [ivr\[ir\q). Ox oXyopie^oi March exovv xvxei 
e^peiag xpA^^ SeSonevoi) 6x1 TcpoacpepODV a7to66Kxfi KdX\)V|ni ccpdXi^axoq l^xKpf] 
7roX.t)7t3uDK6xT|xa 0(n). Ajco x^v aXkr] nksvpd, 01 aX76pi6|ioi March 5ev KaXvnTOvv 
xa GcpdXiaaxa xov [lovxekov c9aX,^axcov |ioxipoi) 5e5o|i8vcov (Pattern Sensitive 
Faults - PSF), xo OTcoio TipoocpepEi iiia 7n6 pEaXicxxKfi Tcpoaeyyicrri axr| Sia^opcpcocrri 
evoq y^ovxekov xcov TipayiiaxiKcbv (p-uoiKQv eXaxxco|adxcov. To Kupio £|i7i65io yia xri 
Xpr|crr| xov \iovrEkov a(paX|idxcov [aoxiPoD 5e5o|aevcov eivax o ]iEyakoq apiQ[i6q xcov 
gvSsxo^gv cov Gc pgX^idxcov nov avTO KoXvmEv Sxr|v Ttpdj^T] XP 'H^I^Q^ Q^^'^^^ "^Q 
l^ovxeXxD G(paX|adxcov yeixviaGric; [iOxipoD SeSojievcov (Neighborhood Pattern 
Sensitive Faults - NPSF), 5£5o|ievo\) 6x1 STtxcrric; TipoGCpepei v\\fr\Xr\ K6Xv\\n] 
GcpaX|j.dxoov |iE |j.iKpf| 7coX,D7cXoK6xr|xa 0(n). 

H p-Oe^iiGri rryq etcuiXeov XoyiKr]q ekeyxov [inopei va EmxEDxeEi |a£ xri XPA<^ 
envikeov aKpo6£Kxcbv. A£5ofa£vo\) 6xi aijxri r| TcpaxxiKri Eivai Govf|0coq |ir| otcoSekxti, 
TtpETiEi va xpTlGi|iO7coir|0oi3v dX^Eq ;ipoG£YYtcr£i(;. Mia anXr] X\)ar\ eivai r\ ;i;oXD7iX£i^ia 
amcbv xcov aKpoSEKxcbv |ie aKpo5£KX£c; tioi; 5ev xpTlGi|ao7coioi)vxai Kaxd xri cpdcrri 
EXiyxoti- Mia dX^Ti eXkugxikti TcpOGEyyicrri Exvai r\ xP'^oi] Por|0TixiKcbv ^egcov nov 
r[5r\ xpT|Gifi07roiO'uvxai ae ICs oncoq xo TipoxDTco IEEE 1 149. 1 . 

n. To iiovreko G<paX.fidTCOV ysi-rviacnic ^OT^po^) dcSofxevcov 

Mia GTiiiavxiKTi Kaxriyopia Gcpa)i|idxcov xcov RAMs Eivai xa G(pd?c|aaxa 
yEixviacrriq [ioxipo-u SeSo^ievcov. Zv^cpcova \xe avxo xo i^ovxeXo GcpaX^xdxcov, xo 
7i£pi£x6|a£vo laiac; KVVj/£X.r|(; f| r| iKav6xr|xa va £(pap|i6i^€xai ^lia £7tiev|ir|xr| xi^f| Gxr|v 
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kv)V|/£Xti airrn eTrriped^exai cuio xiq Ti|i£q r\ xiq |ieTa|3da£iq cmq Ti\xeq aXXxov ia)V}/e>xbv 
arri livrmri. Zrnv Ttpd^ oi ku\|/8X£<;, nov ovoiad^^ovrai diayeypa^^evrj yenoviKtj 
Ttepioxn, Kai 01 OTioieq eTrqppedi^oDv rq Xeixovpyia jiiaq icu\|/£XTiq, no\> ovo|idi^eTai 
PoxjiKTj Kvy/elrj,, exvai . EKeiMeq^.^Tiou Ppi^x^ovsfrai Kovxd orri -*paa)LKf|*^K:u\|/e'AiT). O 
C7uv5x)a<?|a6q awi\q xx\q PaoiKfiq Kui(/e^riq Kai TTic|*ti.^5idY<eYpa|i^fcwnq^;/e^^ 
Tiepioxn?' ovofiid^erai yeirevd/crf nepio^fi.-*' Ta avricrroixa-^rwacpd^^aTa^KOL^so-uvTai 
LipcO.f^axa reirviaarjq Moripov Aedopevcov (NSPF). 

ExoDv 7ipOTa08i Sidcpopoi tutioi yeixoviKcbv Tiepioxcbv. 'Evaq Koivoq vbnoq 
exvai T) Tiepioxn Tiinou-l ;iotj aTToxeXeixm aTco xt| PaoiKri kuvj/eXti Km xiq xeaaepiq 
SmXaveq KD\[/£X£q, {5£X£ ZX. 1. Mia dXlr| ;c£pioxr| £ivai r\ 7i£pioxn Tt)7cov-2, tcoij 
anoxEXfixai ajio )ajv(/£X£q ^lEaa axiq mi Gxf|X£(; Tipoq Siicrri, m2 oExpkq Ttpoq Poppd, ms 
axrjX^q Tipoq avaxoXri Kai rru ozxpiq npoq voxo \i\aq PaaiKf|c KU\|/£Xr|<;. ZuvriGcoq, 
mi=m2=m3=ni4=l Kai r| jcEpioxH 7r£pi£xe:i 9 Ku\|/€X£g, iSexe ZX: ■ 2. AXX^c; 
7cpox£iv6|aey£§-7C£pAOxeg 'EXvai r\ ypa\i\vi^ fj t| crcfiXTi xr|q-paaiKr|q-Kt)\|/£A,Tiq. 

Tp£iq^x337C0i.NPSFs fi7rop©x)v va-5iaKpi£©i3v^ 

|a£xaPdX£i xo 7C£pi£x6jxevG xriq }^j(o ^ia<^^exa^^}a]q-^^ xr\q 
5iaY£ypati|a£VT|q yEvtoviKT]q^7ZEp\o)(r\q, 

naOrfTiKa (Passive) NPSF (PNPSF), onon xa 7i£pi£x6^£va ^liaq ku\|/£Xtic 5sv 
yaiopovv va ti£xapXr|9o\)v X67CO KdTioiov cTUYK£Kpi|i£vox} ^loxipox) 5£5o[xevcov xriq 
y£ixoviKf|q TCEpioxnq. 

ZrariKd (Static) NPSF (SNPSF), onov xa 7i£pi£x6|j.£va |j.iaq PaaxKfiq KV)\}/£Xr|c 
co9oi)vxai a£ |iia o\)YK£Kpip.£VTi Kaxdoxacrri 'kby(jd KdTtoiOD cruyKEKpi^xEvoD ^ox^Po^) 
xcov 6£6o|aevcov xr|q Siayfiypa^iijiyTiq Y£ix©vaKiiq.,rc£pjpxT^ 

AKO^oiiQcoq 9a UTioXoyAcrrEi o apiGi^oq xcov aKoX^vGxwv v5£5Q'piLj^ 
nov a7taax£aTaa*5Yia%xov4^£X€-y9to^;:xco V -NPS^Fs ^(a;ia^7C£piOj5er|gS|iie3*«k OT'^i5(ieiG(* . ApxiKd 
£££xd^OD|a£ xT|v TTEpurrcooTi xoov ANPSFs. H PaaiKri KDV|/£>-r| laTcopEi va £xei Svo ano 
xiq aK6Xot)9£q xi|i£c 0 f| 1. 07toia5r|7iox£ aTio xiq evajcop.£voDC£q k-1 Ku\f/£X£q \mopz\ 



va ex^i ilia 0->l r\ l->0 [XETa^aar]. 'Exai, M.expi T6pa exov^ie 2(k-l)2 Tcepucrcbaeiq 
Kai yxa rr\v Ka9e|iia and xiq 7i£purT6c£i<; avxeq oi evano^ieyovaeq (k-2) icuvj/EXEq 
|a;rop8{ va exoDV 2^'^ crov5vaG|iO\)c;, excn auvoXixd vnapxovv 2(k-l)22*^"^=(k-l)2*' 
SiacpoperiKOt C,evyr\ laoxipcov 5e6o|ievcov ekkyxov x] aXkx<hq Siavucjidxcov ekeyxov. 
Via xa PNPSF r| PaaiKT] )cuv|/eXr| jiTcopei va ex^i £1X8 |iia 0->l ens ^xia l->0 
jiExaPaoT]. Fia kccGe |aia aTto aDX£q xiq 5vo 7cepi7tx(bo£iq oi 6va7io|a£voi>a£(; (k-1) 
KD\}/£X£g jiTcopow va XaPoDv 2^'^ ax>v5vao[iovq. 'Exai -onapxovv 2^ SiacpopExiKct 
C,evyr\ Siavoajidxcov eXeyxov. To onivoXo xcdv ^Evycbv ekkyxov yia xiq TC£pmx(ba£X(; 
ANPSFs Kai PNPSFs eivai (k-l)2*' + 2*" = k2\ ETcucpoaGExa, UTcdpxoDv 2^ 
SiacpopExiKd 5iavua|j.axa sXsyxov yia xt|v Tcgpurrcocrn xcov SPNSFs. 

Aq 5ot)^£ xcbpa liepiKeq |i80o6o?uDYi£(; yia xr| |i£xcoaT| xov xpovou £(pap|ioyr|(; 
ekeyxov. Aq vnoQecov\xe 6xi TcpeTiei va Ecpapiioacu^ie xa OKokovQa C^eriyyi] ekeyxov 
(00000, 00001) Kai (10000, 00000). Mia meaWi aKo)ioveia eivai J] (00000, 00001, 
10000, 00000). Mia akki] nxQavr] aKO?LOt>eia eivai ii (10000, 00000, 00001). Zacp6q 
r| Seiixepri aKO>wOD9ia aTcaixei eva |i8ico|a8vo api0|i6 5iavuG|j,dxa)v ekeyxov Kai exoi 
o5r|Y£l G£ |j,£icoar| xoi; XPOVOD ecpapiioyfic; xod ekeyxov. Avxo ocpeiXexai axo yeyovoq 
6x1 xo xeXevxaio 5idvua[xa xou ;cpcbxoi> L^£X>yovq eivai iSio \ie xo Tcpcbxo Sidvuojia 
xov SeiJXEpOD C,evyovq. KaxdX>.r|X£(; aKoXx^DOieq 5iavua|idxcov ekeyxov yxa xov 
ekeyxo |ivrmT|<; £xow TcpoxaGei axr|v Eupiixepri pipXioypacpia. 

MfiicocTTi xoD xpovoD EXiyxoD laTcopei emcriq va 87Cix8Dx9ei edv ecpapiaoaoDjae 
C£iiyT| 5iavuo|idxcav ekeyxov nov ekeyxovv TtepiaaoxEpa otco eva acpdX|j.axa 
xttDxoxpova. ZTi|aei6axe €56 6xi sva ^£i>yoq nov ekeyx^x eva PNPSF oe ^xa 
yeixoviKTi Ttepioxn A emcrric; ekeyx^x sva ANPSF ae i^ia yexxovxKT] 7i£pioxri B edv r| 
PaaiKTi Knjv|/eXr| xr\q A avriKei oxt] 5iayeypa(j.|a£VTi yeixoviKq Trepioxn xr|<; B. Exoi 
^7copoi)|j,e va eTtixaxOvoDjie xov ekeyxo edv |a7topeaot)|a£ va a!^i07toif|aot)|ae xr|v 
TiapaTcdvco avacpepojaevri 7iapaxf|pr|ar|. Mia |j.e9o5oq nov xpTlc?i|i07coieixai yia xt|v 
eTtixev^T) auxoi) eivai r| |ae9o6o(; xr]q Sidxa^r^q ce KeXid (tiling method). ZTj|j.cpa)va [xe 
XT] |ae9o5o aDxf| r\ |ivf||ar| KaXiiTrrexal 7ikr\p(oq ojto |iia ofidSa 5iayeypa|i|j.evoL)v 
yeixoviKcbv Tcepioxcbv nov 5ev aXXTi>x)-e7nKaXT37txovxai. Zxo ZX. 1 cpaivexai r| 



Sidta^ oe KeXid Tvnov-l evcb crro ZX. 2 SiSeim t| Sidxa^ ae KeXid Tvnov-l yia 
mi=m2=m3=m4=l. Qq ofidSa j Ttepxoxcbv opt^exai avxr\ r\ o|xd5a tiod TiepiXa^pdvei 
oXeq T\q mpiox^q |ie paaiKf| kuv|/8Xti ttiv ku\j/£^t] j. Zxa ZX. 1 Km SX. 2 
7iapG\)cid^QVTai r| o(ad5at2*..Kai«Ti.o|ad§av4, avi;WXQ\%ar^ 

'Ooov#a(p0pd TTi^^e90§p*:5idTa^f* ce-^^Ti^xxK^iSia^ TOt)^^^ I , £xex*a7c©5,eixOei 
OTi |ae TO va-'skGYX^^^^ o^ca-^Ta^fe^NPSFS; PN^-SE-S-KauSW-SF^ a^d^lia^a^Y^^^^^o 
Tiq Y^iTOv^K^? nepioxsq |ie Paa\Kf| Ku\|/e>.T| Tr|v )a)\|/eXr| Of| lf|2f|3fi4, EXiyxovxai 
6Xa xa ANPSFs, PNPSFs Kai SNPSFs (APSNPSFs) apaX^iaxa rr\q [ivr][ir\q. Via 
TcapdSeiyjia edv ekeyl^ovixe ohx xa APSNPSFs yia oXeq xiq nepiox^q M^e PaaiKrj 
Kuvj/eXTi 0, Toxe eXfyXO'^cti^ sniar[q 67jx xa APSNPSFs yia xxq -UTioXomsq nepioxeq 
nepaixepco [is xo va eXeyxQovv xa NPSFs, eXeyxovxai emar\q oXa xa acpdXjiaxa 
|a6vipir|c; xiiifiq Kai tiexdpacTTiq, evca las xo eioaxQoiiv KaxdXX,r|A£c; KaGDOxepfioEK; 
liexa^i) xcov;^ix0i)pya(bv?avdyvo)€jTj§r^|i^ ya gaXjjtpQo'ov xa G(pa3^y,Qixa- xpovov 

— --npQiggiia^o 

5£5o^8vo3y^e?i2e^/^XQ33iicyQiKdgti^7^^ [lia 
Kaxd^XTi?cr|i*aKO'^>U2)i)0tS^ Ag'ki]-^ xr\ [ly^fi^. Avxr\ r| 

aKo*>coi:)0iS*e(pa'pfi©^eiHTa«v6i^^ 

Fia Kd9E jioxipo SeSofievcov xr{q aKO>-OD0ia 6>-eq oi avxioxoixet; Ku\(/eX£q laiaq 
0|ad5ac exow xr|v 15 la xi^if). 

ZxTiv ecpeiipeoTi avxr] 7cpoxeivo\)(i£ xx] XP^<^ evoq Kaxaxcopr|xr| 
avdyvcocrr|(y^£yypa(pf|(; RWR £xai cboxE Kd6£ ^£i3yoq otio £vav evicxuxf] crr|naxo(; ki 
£vav oSriyo Eyypacpfiq va cTuv5££xai ae [lia Kai |j.ova5iKf| KU\|/sXf|~"xoD RWR. Edv 
£7nA£y£i |iia Kaxd?LXr|X,r| ypa|j.^.T|.x7ic;^^vr||iTiq xa 7C£p,i€XQ^£vg^xpi)*R\Vll^^7iQpo\)v va 
^yypa(povv•Ge.Kv^^f:E^ ,ypaii^f\qA^T\'xamep}Z%6\^^ 
xT|q ypa\xyi:i\(^^n&pBm^va'^syypaq>o^^^^^ 

TtpOKEixar^va £yfpa(p£rxo"i6io 5idwap;a' 5£5o(i£V(dv a£ a?LX;tiA:©x)Xia*'ypaii|icbv r| 
SiaSiKaaia £7tixax0v£xai oT||iavxiKd. To iSio iaxu£i £dv eva v£o Sidvuo^a 
5£5o|i£vcov nov TcpoKEixai va EyypacpEi ae [lia a)J^r\ aXkr(XxDvxia OJio ypa^i|j.£<; 



anoxeXsi [xia o>.io9Ti|aevr| 8K5omi rr\q TcaXaidq aKoXx)\)eiac;. npoteivexai 6e 
TTpoaipexiKfi TtpooGern K^KXcoiidxcooT] yia Tr|v avv/yEvcjT] ev6ex6|j.ev(Dv ^xtGcbv axa 
5e5o|aeva TtoD avaKxcbvxai oxov RWR Xoyco acpaX|idxcov axn ^vrmT|. Ilepaixepco 
;i:pox8ivovxai aXyopiGjioi EXeyxov yia rr]v a^ioTcoiTiorri Tr]q 7tapo\)aia^6|i8vriq 5o(iT|q 
BIST 7cpoK8i|ievoD v' avixveuGo-uv Kai va evxo7ciaxoi)v 6?ia xa APSNPSF c(paX^axa, 
xa acpdXfiaxa ^6vl^IT|c; xi|ir|q Km ^lexdpacrrit; oxt] Sidxa^T] [ivr\^r]q KaGcbq Kai xa anM 
acpdJtfiaxa ^6vi|ir|(; xi|ifi(; axo KruKXcofia a7toKCo6iK07totr|ar|(; 5iei)GwoTic; (acpdX|j,axa 
Sis-uGDvoriq-AF) f| axo icuKXcoiiia avdyv(ocjr]c/eyypaipr\q. 

HI. npoyevEcrrEpcq TexviKeq 

H aD^^TijaevTi TTUKvovxa xcov RAMs avfiyaye xq iisicoari xov xpovov ek&yxov as 
|iia icupiapxTi axeSiaoxiKTi Ttapdiasxpo. H avoXoyia xov k6oxou<; ekeyxov Kpoq xo 
Koaxoq xov oXoKXr|pco|i£VOD TtpooSoKdxai 6xi 9a eivai iieyaX^uxepri and 85% yia xr|v 
Tcapaycoyfj 1Gbit DRAMs, llspaixepco, r] |i8ydXT| C^xt|c5T| yia 8KX8vr| 8>^yxo 
P8>wX^co^evcov fiovxeXcov acpoX^dxcav KaGcbq Kai r| UTiap^T] |ir| 
8X8Yx6|i8vcov/7iapaxTipoT3|i8vcov ypa|i^icbv 5i8t)9i)va8cov Kai ypan^icbv 585o|j.evcov oe 
8vaco|aaxco|i8V8c; livfuneq, exoDv 98a8i envikkov 7C8piopia|iotK; axiq c7U|ipaxiK8g 
x8xviK8(; 8Xeyxot>. Auxd xa ^r|Tr|fiaxa KaGioxoiiv xo BIST oXoeva Kai Ttio eXKuaxiKo 
aTco ax85iac7xiKf| Kai KaxaaK8'uaaxiKr| cmo\\n]. 

Oi You Kai Hayes axo EEEE J. of Solid State 1985, Ttpoxeivav |aia 5o|af| BIST 
Ttov ava6ia|iop<pcbv8i xri 5idxa^ [xvr\\xr\q a' evav kukXiko Kaxaxcopr|xf| oX,ia9T|OT|q 
7ipoK8i|aevop ya xov 8X^y^8i. Avrr\ r\ avaSia^xopcpcoari 87cixuyxdv8xai ^8aco._xn<; 
8vaco|idxcoar|q xpavi^iaxop SieXe-uoriq 30 axic; cxr\ke.q xr\q [ivr\^r\q oncoq cpaivexai axo 
IX. 3. EnmXeov, 5{58xai Kaxd>AT|Xr| ax85iaoT| yia xri XsixoDpyia oXia9r|ar|q 
XpTiai|i07toi(bvxaq xpoTiOTioiTmevoo^q eviayyxeq ofmaxoc; 31. Me xov xpoTio aijxo |j.ia 
Xeixoupyia avdyvcoar|(; aKoXoDGeixai aTto |iia ^^ixoDpyia 8yypa(pf|q ;cpoKei|a8voD va 
^lexacpepovxai xa 5e6o|j.8va eXeyxov |iexa^ yeixoviKcbv Kui|/8Xcbv axT| Sidxa^ri 
^vrinTiq. 
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Oi Nadeau-Dostie et al. orriv naxevra HTIA #4969148 1 1/1990, Jiapoijaiaoav 
|iia KaTaaKe\)f| BIST yia evaco|aaTCO|j.8veq |avr||ieq [is 5o|ifi avdYV0C)OT|<;/e7YpacpTic 
X^^riq. Ai>rn r\ 5o|ifi, OKCoq SiSexai axo IX. 4, xP^cji|j.07coi£i |iia ypa^nxi] oEipiaicriq 

5 ekeyxov cT^ 5mml^^tllvr\p^^ yxm 
va 7capa'TTipTi©ekri a^QKpii5^<inr{(^ y^^ 

Xpr|Gi(i07coi8iTai yia tt|v laeTatpoTuri tcov XeiTOupyicbv eyTpacpfiq aTto aeipiaKsq oe 
KapaXkr\keq Kai yia ttiv iiexaTpoTcri xcov Xeixoupyicbv avdyvcoaTiq and Kap6Xkr]kEc, oe 
oeipiaKeq. Qq Kaxaxcoprixfiq o>.ia9TiaT|<; 5ia|iop<pcbvovxai xa UTidpxovxa latch axiq 
10 s^oSoDq xcov evxcxuxcbv crrnaaxoq 42 |j.e xr|v KaxdX>-r|XTi 7ipoo9fiKT| svoq cvvo'kov cato 
KoXvTikkKTEq 43 . 

Oi Mazumder Kai Patel axo IEEE Trans, on Computers 1989, TipoxEivav |iia 
apxixEKxoviK5r|. yia ^ nap.g^r{hs>^ E>jEyXQ'* '^^^ RAMsT Avxr\ t] ap%ix£KxoviKf| 
anexKoviCexai^o :yev^'^6^PX^ ZX. 5. ZiJtjCi(pcova i^e^o .ox^^^o . avTO, o 

[-5 a7tOKCO§lKG7rOVTlXll'^aXT?|5!lS^ 1 — 

Kttxd ^xr| 5ia'pi<::jEia'^JVXo^)?tt.£;^^ 'Exj5)V*.^7ijG)fp0^)A/jfiiitvam£>^^^ 

/LEixoDpyiEC EyypcC(p;q<-^Kaiw;avd^*G])c^ 5i5£xav evtic^napoLk^^-qXoq 

cruyKpixTiq^Sl !7io\)MiKa0J?p>i^ei^^ x(Ov**.ici)V|/€?ui)v 
KoXXjCL7iki\q TipooTCEXacriq Eivai eixe 0 eix£ 1. 

20 

AEnTOMEPHZ nEPirPA<I>H 

1. H evaco^iaxco^icvn 6o^'^ avcoektfxov (BIST) 

H xu7io7toirm£vr| 5ia|j.6p(pcooT| xcov RAMs (aaCi |j.£ xr|v 7tpox£iv6|i£VTi 
K\jK}uo|adxcooTi ' BlSnp: ;ta'po,\),aidi^£xai'p^ - oxo*^7£ViiK'6«rox£^Adypa(af|aa-r xoii)" ZX'. 6. 
25 Zr||i£i(bcx£ 6x1 axa oxESia 7cot)?av.acp£p6faao?r-E axo £^f|q,^oi cro\/iGxcbiGy£q^7rox) SiSdvxai 
TCEpav xoD xu7C©7C©iTi;|ix^^*0iU^ axE&foi)*^ 

ODvicrrcbaEq xot) xu7t07toir||a£voa) axeSioi; Eivai SidaxiKXEC. H RAM a7iox£X£ixai aTto 
xr| 5idxa^ |j.vfmr|q kdxi/eXxov 60, xovq oSriyo-uc 5iei)9dvgt|(; ypainii\q 61 Kai xov 
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a;tOKco5iK07roiT|Tri YPOtM^W? 62, xovq oSriYOijc; 5iet)0i)VGT|(; aTr|X.r|q 63 Kai xov 
a7ioKco6iK07ioiTiTr| crrr|X.r|(; 64 Ka0cbc; Kai xovq evxcyvxEq crrmaxoc^ (SA) |j.e xov<; 
o5T]yovq eyypa^ir\q (WB) 65 (icuKXcoiia avdyvcocn^q/eyypacpfiq). To KUKXxojia BIST 
anoxEkeixai and xov EXeyKxfi BIST 66, xt| [iovd5a napaycoyfic; AKoAoDSiaq 
AsSojievcov Eksyxov (TPG) 67, evav KaxaxcopTixf| RWR 68 (Kaxaxcoprixfiq 
avdYVcocTr|<;/8y7pacpf|q), evav KoXvnXsKTT] (MUX) 69, |j.ia crucnceDri croyKpicrriq 
(COMP) 70 Km TcpoaipexiKd evav Evoco|j.axoo|ievo Aia9r|xf|pa Peuiaaxoq (BICS) 71. 

Sxo ZX. 7 5{5ovxai xa afmaxa nov axexi^ovxai |ae xov EXeyKxri BIST 72. 
Avxoq XafiPdvei aTco xo e^coxepiKo 7cepiPdX>x)v xo ornia evepyoTioiTicrrit; xj]q 
X^ixoDpyiaq eksyxov Test_Mode 73 Kai emar{q eva af||aa copoXoyicu Test_CLK 74 
yia va \)Koarr[pi£;e\ avxi] xt\ XEixovpyia. ripoaipexiKd vndpxEi eva cr\[ia Test RST 
75 7COD |ir|5evi^ei oXovq xovq Kaxaxoopiixeq KVKXcbfaaxoq BIST Kaxd Tr| (pdcrn 
apxiK07coir|OT|q. O eXeyKXTiq 72 Ttapex^^ e^coxepiKo TcepiPdXXov xo cfma 

End_Test 76 yia va Sei^ei xo xeXx^q xr\q XeixoDpyiac eXeyxoD Kai xo ar\\xa Test_^RSL 
77 yia va Koivo7ioif|oei xo aTcoxeXea^ia xou ekkyxov (e7tixuxr|c;/ave7ciTUxn<;). 
riepaixEpco o eXeyKxf|(; 72 Tcapexei xa afmaxa 5iei)0x)VGT|(; T_Address 78 axT| 5idxa^r| 
|j.vfmr|q Kaxd xTj XeixoDpyia ekkyxov Kai £7cavaKaxeD6\)V8i xo MUX 69 xov ZX. 6 |j,e 
xo OTina Test_Mode. Emoriq Tiapex^^ 'fo orma Load_RWR 79 TrpoKeifievoi) va 
(popxcoGow oi aKoXovGieq xcov SeSoiievcov eXeyxou, nov Tcapdyovxai aTco xr| |iovd5a 
TPG 67 xoD ZX. 6, crcov Kaxaxcopr|xfi RWR 68. ITpoaipexiKd, xo cfnaa BICS_Enb 
80 laTcopei va eivai SiaOeaijio yia xr|v evepyo7ioir|cTr| xov aia6r|xf|pa BICS 71. Tekoq, 
o eXeyKXTjc; Xa|aPdvei xa ofnaaxa evSeiSriq XdQovq Err_Ind-l 81 a7i6 xr\ cvokevt] 
ouyKpicTTic; (COMP) 70 Kai TipoaipexiKd xo Err_Ind-2 82 a;t6 xov aicGrixfipa BICS 
71. 

O KaxaxcopriTTic; RWR 68 xod SX. 6, eivai KaxapxHv evac; Kaxaxcoprixriq 
KapoXkr\Xr]q £ic65o\), nap6Xkr]kr[q €^66ov |ae ei^66oa)q xpicbv Kaxaaxdaecov. KdOe 
Ki)i|/£>.T] XOV RWR xpocpoSoxei evav o5T]y6 eyypacpfjt; (WB) xov Ki;K>xb|aaxo<; 
avdyvcocrr|(;/eyypa(pf|q 65 Kai xpocpoSoxeixai ajio xov avxiaxoixo eviaxurri ofmaxoc; 
(SA). 



'Eva oriiaa Test_Mocie 73 evepyonoizi to KUK>Ui)|ia BIST cnT|v apxn evoc; 
zXeyXOV [ivi\^r{q. npoaipexiKd to cirnaa Test_RST 74 ^i^copei va -xp^cnionox^Qei yia 
va ^1^5ev^a8l xovq KaxaxcopTiTsq BIST. KaTOTtiv i] ^.ovd6a TPG ^EKivd Tr|v 

H 7tpoTeiv6(ievr| 5o|ir|-:BIST e>c£Y^%8jpff^iasftRAM^a£ SiaSa^iK^ls .C3ruv05o\)c 

xa 5£6o|-ieva tod ekeyxov ypdcpovrai axiq KV\\/EXsq ^ivrnariq Kai jiia (pdar\ avdyvcocrT]<; 
OTCOD TQ a7io0T|K£D^£va 5£5o|a£va avaKTcbvTai and xv; Kx>\\fEkeq ^ivfuiTit; Kai 
cruyKpivovTai evavTi tcov ava|a£v6ta.£vcov (ap%iKcbv) 5£5o|aevcov. 

Z£ \ixa (pdoT| £77pa(pfiq Ta 5£5ofi£va ekkyxov ttou Ttapdyovxai aTco Tr| |iOvd5a 
TPG 67 crro ZX. 6, cpopxcbvovTai a£ipiaKd r| KapaXkr(Xxi otov KaTaxoopriTri RWR 
68. Zttiv TtpdbTTi 7r£purrcDOT| o RWR KaTaaK£t»d^£Tai cboT£ va Eivai En\ar\q kvac 
KaxaxcopTirnq* o\i09ricrTi(|- aErpiaKTiq -£io65o\j a£ipiaK^ -5£5oia£va 
ekky-xov^ TOiS^RWR^ a^yjo^^^ .£va , 6idypai|i^i^ 5£5Q.|ajpicpA\^.£^^ KaToniv 
~8KT£X£iTar:|aia«^ia?o\)pyia%£Y^Ypacpn^^ 8e&apt:^a:^e}:^^m^ 
eyYpd(po\n:aa«€y€*s^cri>y*KET<spt|^^ oi 
ypa|i[a£§ ;iot):;si6a^7ipE7i;EiisLyarijpo9O§0 iSiEc^i^vaKoi^uOiEt^ 5£§0|a£vcov 

eXeyXOv^* ox^pm:i^®:\^y/^^ia^op:adm^Kai^ liTropo'uV'^va Eyypacpoibv^oE^ oX^rj^o-uxia. 
KaTdTTiv sva veo 5idvua(j.a cpopT6v£Tai axov RWR Kai £yypd(p€Tai oxriv £7t6|j.£VTi 
ondSa oTto ypama£<; Kai oijtco Ka0' E^fjc; |i£xpi nov xa KaTdXXT]Xa 5£5o|i£va eXkyxov 
£yypd90VTai a' £vav 7cpoKa9opia|aevo api0fi6 ypa|i|j.cbv (kov laTiopEi va £ivai oXec;). 

Z£ [iia cpdori avdyvcocrric; £KT£>x)i)VTai X£iTOt>pyi£q avdyvcooric; axxq ypa|i|i€i; xr\q 
5idTa^r|q ^vrmriq. Ze Kd9£ X^iTOi^pyia avdyvcoorig Ta 5£5o|a£va cmiv £^o6o kclQe 
eviaxuTTi crf|^igTO(;..(SA) tod KDKXibjaaxoq^avdyv.0Dani§/£yypa(pfi^^5ii«^ 
GTTiv avTaoTOixri* KD\|/£A;T| TOD' RWR^S^vToT avaKTT|^£va;^S£§p|ufeva%xP'n^c^^^ 
yia va 7tpo<?S.iopicyoDv*»Ka^cdCT6G©v D7cdpx£i ocpdfi^^ ct©^- 
KDKAxofia a7toKco5iK07coir|ar|'q' 5i£D9Dvcrr|c 61, 62, 63, 64, Ka9cbc; Kai crro KDKXco|j.a 
avdyvcocrr|^£yypa(pf|q 65. 
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H avayvcbpicrTi evoq ocpdXiaaxoq and xa avaKTT]|ieva SeSop-Eva EKvxvyx'^^^'^^^ 
[IE XT] XP"ncni Tov cTuyKpiTTi CON4P 70, oxo ZX. 6, o OTCoioq cruyKpivex xa avaK-nnaeva 
5e5o|isva [le xa apxiKd 5e5o|aeva eXkyxov nov Ttapexovxai and Tr\ laovdSa TPG 67. 
T\)x6v A/x9o<; cnq Siio a^xeq aKo^uDDGiEc; 5e5o|ievcov evspYOTioiei xo (jr\y,a evSei^riq 
>xl9odc Err lnd-l 80, tiov koivotioiei xt|v avayvcbpiaTi evoq o(p6X[iaxoq axov 
EXEYKTfi BIST 66. ripoaipExiKCL, o aioGiixfipaq BICS 71 ^jropEi va ypriaiixonoi^QEi 
coq Evaq Ev6£iKXT|q XdGovq. Zxriv 7iEpi7rrcoc7r| anxfj |aia aTto xiq ypa|j.|a£q napo-xj^q 
xcyvoq (Vdd t| V^) ekeivcov xcov O|jd5cov ojio evxayvxeq ai]\iaxoq oi OTcoioi 
ava|j.£V£xai va 56gox)v rr]v iSia xipr| Kaxd xr| XEixoDpyia avdyvcocrric; f| ekeivcov xcov 
O|ad5cov Ki)\|/£?iCDv cTxov Kaxaxcopr|xri RWR nov ava|aEV£xai va a7co0T|KEi)ao\)v xr|v 
iSia xi|ifi |i£xd aTco [lia X^ixcupYia avdyvcocrr|q, cmvSEOvxai axo BICS, evco oi e^^oSoi 
avxcbv xcov icuKXcopaxiKcbv oxoixEicov PpaxuKuicXcbvovxai. Ze 07roia5f|7roxE aTto awEq 

"xic; 61)0 'TTEpuixcbaEic; |iia Jtav9ao|i€vr|, X^yco acpdXpaxoqr xijifi avdyvcocrriq (tiox) 
SiacpEpEi coq Tzpoq rr]v ava|a£v6|i£vr|) 9a TipoKaXECEi [xia cyrmavxixri ai)4T|c5T| xod 

" pE'uiIaxoc" r| p£ jjiiaq 'an6"~rr\v Ypo(po5oaidr A'UTO~9d" W£p767f6T7ia£i xov aiaGrirrfpa' 
BICS Kai xo cr\[ia Err_Ind-2 9a 5T|>ucbaEi axov EXeyktti BIST xt|v avayvcbpicrri xod 
a(pdX|j.axoq. BpaxuKruKXcb|iaxa |a£xa£\) xcov KaxdXA,TiXcov £i|65cov KUKXcopaxiKcbv 
axoixEicov Kaxd xov ekEyxo laTcopoiiv va £7iix£tjx9o'uv [ie TponoKOvr\cEiq axi] 5o|^f| 
xo-u aTioKcoSiKOTioiTiTri axf|?iT|<;. 

Zxr|v TtEprnxcocTT] kov avayvcopicxEi Eva acpdX|a.a, Eva crrma £v5£ii^T|<; 
ocpdX|aaxoq 'U7io6T]Xxbv£i xt| UTtapi^fi tov npoq xov e^^co Kdapo 5ia|j.£aov xr^q ypam4.Tiq 
Test_RSL. 

n. A>LY6pl6^oq sXtfxov yia Tr\\ a^ionoiri<n\ rr\q ;rpoT£iv6^i£viiq 5o^ii<; BIST 

Zxo KEcpdXxxio aDxo 7iapoT)aid{^OT;|j.£ vEouq aXyop{9|-ioDq EXkyxov nov 
a^tOTcoioiiv xTjv TcpoxEivojaEVT] crro 7ipor|yot)|a£vo KEcpdXaio apxixEKxoviKfj BIST 
TipoKEiiaEvo-u va EXiy^oDv ]xia RAM, Xappdvovxaq K^piooq D7t6\|rr| xo iiovxeXxd 
o(paX|idxcov 5-NPSF (5iaypa|i|iia|j.£vr| yEixoviKT) jtEpioxH 5 ku\|/£Xi5cov) Kai xt| 
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|j.£6o5o 6idTa^q ce KsXid Txmov-l. Avxoi ox oXyopiGiaoi o^i m^ovo avayvcopi^oDV 
aXXxi EKiuriq 8VT07ri^o\)v oXa. xa ccpaXiiaxa APSNPSF, xa acpdXiiaxa |a6vi|iTiq xi^irjq 
Kttx |i8xdpaoT|q oxt| 5idxa^T| lavfijariq, KaGcbq Kai xa aTiXd ocpd>.|aaxa laoviiariq xi|if|q 
cxo^ KniK^fia aTcoKCoSiKOTroiTjcrTiq* SiewQtJX/cyqcg*^ (aTcoKcoSiKouoiTijxe^Kai 06^)1/01 
Kaxaxo)pTixe(| 5ieii9i:)v<TTi(; ypajajaiig/axTi 

Tia va e7cixei)x9,ex*aw0^,xo*iKruK^>s^ 8. O 

KaxaxcopTixfiq RWR 100 KaxacTKeud^exai coq tvaq KaxaxcopTjxTjc; o>.io9T|crr|(; 
aeipxaKr\c/napaXkr(kr\q eia65o\; oeipiaKj\<;/napdXkr[kr[q e^65ov, kov ajtoxsXeixai a7i6 
b Kv\\fekeq, okov xo b eivai o apiOjaoq xcov crrnXcbv (bit lines - BL). Kd0e icu\|/8X.ti tov 
KaxaxcopT]xf| oSxiyEi evav o5t|y6 eyypacpriq (WB) 101 Kai xpocpoSoxsixai |i£aco evoc; 
EviGyvxT] afijiaxoq (SA) 102 xov KUKXth^iaxoq avdyy/o:)crx\c/Eyypa(pT]q 103. H [aovdSa 
TPG 104 eivai |aia yevvr|xpia aKoXo-uOiaq SeSoiievcov 5-bit. KdGe OKoXovQia TT]q 
TPG cpopj&vexat^ 7capdXXr|Xa- . |i' evav, *- KaTaxcopT|;rf| oXia9T|CT|f^ SR 105 
avaxpocpo60TT|(srriq- oEipiaKTic/Tcapd'X^Ti^cTiq gicoSot) a£ipiaKTig^7iap.dX^Tj(|Xr|(; ei^oSou 

npoq XT] aeipiaKT|*,eioo66fcXoi!)%(*ft 

Ixo ZX- 9 d\8Exax \iia>mo l^7vzo[iepi]q'K^ BI§T 114. Ta 

of| \iaxd Kox>wavGik'wom(^Xf%^^ iJ7cdp/x©4i).v^6m0T]:(5»:^e%x^ 

£vcb ^epiKd aK6|j.Ti ofmaxa exow ;ipoaxe9e{ Kai e^Trripsxcuv Sidcpopec; 
£7n;ip6a08X£(; >L£ixo\)pyi£q. ApxiKd, xo ofma Scan_Mode 1 15 xpil<JtM-07coi£ixai yia va 
EiaaxOfii r| X^ixoijpyia avx'xyex>ar[q 7cpoK£i|a£vo\) va £ivai 5ia6£ai|j.£q Tipoc; xov e^co 
Kooiao 01 a;capaixT|x£q 7iX,r|pocpopi£q eT^jxov 5ia|i£ooD [xxaq 5ia5iKaaiaq a£ipiaKfiq 
EtoSo-u (scan-out). To crrma Scan_CLK 116 7tap£X£i xo crrma copoXxDyiou yia xTj 
axfipi^Ti avxT\q xr|c X£ixoupyiac. n£paxx£pco, xo crrma RAV 118 EX^yxEt xt| por| 
odpcocniq Tcpoq xa £^00 x(i)v^ TtXripocpopicbv/ £X^yXOi)^67CCOf .0a ava7rxij'^av)fa£*apy6T.£pa 
evcb xa ofmax.a C_Test-^:l 1 7 xP'n<^t|ao7t©ioi3vTav 7ipoaip£xiKd'<yia 
A7tOK(X)5iK07c©iT:ixT|^SxT|^/Jf^^^ *6idp,K£aa%T©W£A£y*^0W"T£>^ E^T^^KTriq-BrST 

7cap£xei xa crrniaxa Controls 1 19, yia va pD9^iC£i tti X£ixoi>pyia xr\q ^vrijiTiq Kaxd xt| 
5idpK£ia xoD £X£yxou. 
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O 7cpoTeiv6|i£voc; aX,76pi9|ioq eXtjx'^^ eXeyxev [lia RAM as 5ia5oxiK£q 
cnjvoSo-uc skiyxov. Kara rr\ 5idpK8ia Kd08 ouvoSov ekkyxov vndpx^^ l^ici ipd<yr\ 
eyypacpfiq okov oXeq oi Kuvi/eXeq ^vfmriq eyvpacpovxai [xe oDYKSKpijaeva 5e5o|ieva 
ekeyxov Km \xia (pdax] avdyvcocnic; kov axo^-o-uQEi onov KdQe ypamifi |ivfniT|(; 
5 avayiyvocnceTai 7ipoKei|aevoD va avaKTnOow xa a7io9T|K6D^eva 5e5o|aeva Km va 
cyuyKpi6oi)v evavxi xoov apxiK(i>v. To 5idypa|i^a pof|q xov aXyopi6|j,ou SiSexm axo 
IX. 10. 

S\)|i(pcc)va [IE TO jiovxeXo a(paX,|adxcov 5-NPSF, xr| ^£9o6o 5idxai^T|q oe KeXid 
Ti)7coT)-l Kai xo ZX. 1 exvm e^cpaveq 6xi xo iSio 5idvua|ia eXeyxov e(pap^6i^exm 

10 Kaxd xr| Sidpxeia [liaq cruvoSoti a' £vav api0|a6 aTto ypajiiaeq, yia 7iapd5eiy|ia Tcpcbrri, 

Tte^Trrn, , kXtt ypamaf|. llepmxepco, Kd9e ypamifj eyypdcpexm [ie xr\v e7cavdXr|\|/Ti 

evoc; aTikov SiavOafaaxoq. H Ttpcbrri ypa|i|if| yia 7tapd5Eiy|aa eyypdcpexm |ie xt|v 
e7iavdXTi\|/r| xov 5iavua|aaxoq 34012. H 5ei)xepr| ypa|i^f| eyypdcpexm i^e xr|v 
e7iavdXr|\|/Ti xov 5iavuo|aaxoc; 01234 Km ovxco Ka0' e^f|q. Srijaeicbaxe e5cb 6xi KdOe 

15 ypa|i|ifi eivm [lia opiCovxico(; o>.ia9r||ievr| eKSocni xr|c; Ttpcbrric; ypamafic;. 

le i^ia cpdcrri eyypacprjc; eyypdcpovxm KaxdXkif]ka 5e5o|ieva eXeyxov ae oXeq x\q 
Kv\\fEkEq [liaq ypa|i|if|c; ;iapdXXT|Xa- Avxo emxuyxdvExm xP^^^KO^oi6vxa(; xov 
KaxaxcopT|xr| o>-iaOT|ar|q RWR 100 yia xr|v a7co9f|Ket)OT| xoi> avxicrroixoi; 
5iavua|iaxoc; eXeyxoD. Kd9e Kuvi/eXri xov RWR xpocpo6oxei xov o5r|y6 eyypacpfiq 

20 (WB) 101 [xiaq GTr\kr{q Km xp09o5oxeixm a7c6 xov avxiaxoixo eviaxuxfi ar\[iaxoq 
(SA) 102. S-u^icpcova |ae xo SX. 10(c), r| cpdcrri eyypacpfiq ]iiaq cruvoeo-u eXeyxoK 
^SKivd |i£ |iia SiaSiKaaia o?LiaOr|cniq yia xr| aeipiaKf| £iaaycoyf| xod 6iavuo|iaxoq 
E'kkyxov axov RWR. KaxoTiiv eKxeXeixai |aia A^ixoupyia eyypacpfjq ^vrmr|<;, exai cbaxe 
xo 5idvuG|ia EXeyxov va [iexeyypacpei aTto xov RWR cxiq Kuvj/eXec; \xiaq 

25 auyK£Kpi|aevr|q ypa|i|aT|c;. ripocpavQq, oi ypaiifiec; nov 9a eTtpeTce va xpocpoSornOo-uv 
[IE xa i5ia 5iavuG|j.axa eXeyxov axTlM-CLxi^oDv [xia o|id5a Kai laTiopoiiv va eyypacpow 
ae aXkr]kovxicL. Kaxomv xo Sidvucjia oxov RWR oXia9aivei Kaxd [lia Qeax] Kai xo 
veo 5idvuo|ia eyypdcpexai oxriv e7i6^evT| 0|ad5a ypa\nx(bv Kai ovxco KaOe^c; |iexpi 
nov va eyypacpoiiv xa KaxdXA.Ti?La 5e5o|aeva eXeyxoi) oe oXeg xxq KuyeXeg |avfmTi<;. 
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Etgi, Kaxd TX] SidpKEia vr\q (pdcriq Eyypa(pr\c 'xpeidC.exai [iovo va TcpocSiopioxei otov 
a7ioKco5iK07coir|Tr| ypa^i^fig r| 5i8\39dvctti ypa|i|if|(; Kai ouveTicbq o a7ioKco5iK07ioiTiTr|<; 
aTr|Xr|(; eivai avevEpyoq. 

KdGe- Ypa|I^lr|*T*rr|(; 5idTa^r|q |avr||aTiq. Ta SeSo^eva^^orriV'* e^o&o xdSe^ evx^x^rx] 
CTrniaTf©^^ (S A^)^Ka^a%05pAWTai«fC7Tr|;v avxiaxoxjfri^ >K:\)\|/£^Ti..TO\i)*.RWR^Fia^ jiiia^^aKO^T) 
(popd o a7toKCo5iK07toir|Tri(; aTf|Xr|q eivai avevepyoq. Ta avaKTr||i£va SeSofieva 
XpTiai|ao7coio"6vTai yia va ;cpoa5iopiaTei Kaxd nocov DTidpxei a<paX[ia arr\ 5idTa<^r| 
l^vfjiiric; r| oxo KiiicXxoiaa ajiOKco5iK07toir|OT|(; 5iei)0x)voT|(;. Zttiv Tteputxcocrn nov 
avvxyevQei eva a(pdX|ia, KaGioxaxai 5ia9£ai|iO eva of||j,a evSeii^q a(pdX|j,axoq Tcpoc 
xov e^co KOGiao 5ia|ieao\) xnq ypaii[xf\q Test_RSL tov EXeyKxi] BIST. npoaipExiKd, 
a' auxf| xT]v TTSpiJcxcoari \xKopei eTriorjc; va evepyoTcoirjeei evaq |-iTixaviG|a6(^ 
evxom<s\£ov a<pdX|iaxoq'^'Exai, |aexd aTco xr|v avay^/Qpicoi xr|g-4)7cap^(;-ea9aX^evr|q 
X£ixovpyigq^arn^RAM, r| avxiaxoixn"5i8Tj9A)yGni, xo :xpj|ax|jo^^^ Sidyua^ia 
8A:£yXOv.- -Kax" TipoaipexiK-ditjd^^t; xP^l^j^'^^i^^^^P]^ 
a7to0r|KEi3Gvxai-^^a'*?£vav:'5KaxaxoopJiTTi-*od^ 

laTTopoojV'^ va . xpr|GX|ao7t0iT)0oi)v and eva KruK>xo|ia j Eva(oy.ax(o\JiEvr{q Auxo- 
ATiOKai-dGxaGil ^^(B IsS'^)Xlxp0.K&if^ievot) ; v' avxiKa^caGTa0et**tXO*^x^ii jia^^Tc 
EOipaX^eva. riEpaixEpoo, yia oKonovq a^iOKaxdGxaGriq r| yia Xoyouq avdX,\)GTiq xcov 
^irixccviG^cbv npoK^TiGriq eXaxxcojidxcov Kai pXxiPcbv, xa 7cepi£x6p.eva xod RSCAN 
I^TOpoiiv va o>.iG9f|GO\)v Tipoq xo e^^ooxepiKo TiepiPdXXov Siap.eGO'u XT|q ypafi^ific; 
Scan Out vno xov ekeyxo xov Grmaxot; Scan CLK. 

Me ~7t8piGG6x8peq~'X£7fxop.epeieq, '67iwg"nExoi)|ae~ dva^epei fj |aovd5a~TPG 
Ttapdyei SiavuG^axa eXeyxov yia xt| RAM. Avxd xa 5lavxJG^aTJa^eXey#%Q4Jua7cox£?u^^)v 
aKo>x>D0ieq xcov 5-bit. YTcdpx^i' eva* guvo^ud. 160 SiaA^Gfidxcov eXesf^ov yia.xocajTto 
laeXexr] |aovxe?UD .5-NPSF, xa oTcoia^ Gxn#a:^iCovv (iia Eulerian aKQ^v6xa .Kai. exGi 
UTidpxei eva ovvoXo and 160 guv65o'uc eXeyxou. 

Tr|v e^aycoyfj evoc SiavuGjiaxoq eXiyxoi) aKoJcouQei |aia (pdcT| eyypacpf|q. To 
5idvx)G|ia eX^yxo-u cpopxcbvexai napaXkr\ka gxov KaxaxoL)pT|xr| SR 105 Kai Gxriiiaxii^ei 
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TO svtpyo diavvafia ekeyxov. KaxoTtiv to evepyo Sidvua^a skkyxov oXioGmvei e^co 
and TO SR Kai ^leaa oro RWR 100. Avrr\ r] 5ia5iKaaia aTiaixei b o?Liaef|a£iq yia va 
TcXTipcoOei o RWR [xe b/5 avriypacpa tov 5iavuo|iaToq eXejxov tcov 5-bit, ottod b 
eivai o apiG^oq tcov ottiXAv Tr\q [ivr\^j]q. To 5idvoa^a nov cxni^aTic^eTai aTov RWR 
ovo|idCeTai didvvofja eXtjxov arfjXriq. T6pa vnapxovv 5t)0 neGoSoi 71a va TiXripcoeei 
r\ bidxafy] i^vrnaTu; [ie Ta KaTdXlr|>xt 5£5o|ieva ekkyxov xP^^^i^onoi&^vxaq to 
5idvua|ia or^X^q ctov RWR. Si)|a9cova |ie ttiv TtpcoTn, o EX6YKTr|<; BIST Ttapdyei 
5ia5oxiKd xiq KaTd>AT]X€q SiEtiOiivaeic; ypamafiq otiov 0a Tcpejcei va eyypacpei r| 
aKo^LOuOia SeSoiasvoov tod RWR Kai evepyoTcoiei Ta KaTdXXriXa crrnLiaTa ekkyxov yia 
va EKTEXeaxovv oi ^^iTonpyiec; eyypacpfjq. OXeq avxeq 01 Sie^eOvosiq ixow [lexa^v 
Tovq anda-cacn] iax] [le 5 Kai 01 avTioTOixe^; ypa^^£^; axrmcxTi^ODv (lia o^dSa |ae 
apiGiiO aTOi%eicov w/5, otiod w eivai o apiGjaoq tcov ypamicbv (word lines - WL). Zto 
- oTiiieio: ai)T6" ta 7^^^^ xov RWR- o?iia0aivo\)v-KaTd-|iia Geo^^^ 

Sidvua^ia ottiXtic nov oxrmaTi^eTai eyypdcpeTai ae ^lia dXhr\ ojLidSa aTco w/5 
~-ypa^^£^-Y;idpx8l-eva^^ 
5ldvuo^a eX&yxov exei 5-bits, Kai etgi t] Tcapajidvco XeiToupyia eKTsXeiTai Tpeiq 
aKo^Ti cpopeq (eva cruvoXo a;i6 nsvxe XeiTODpyieq oXioGricrric; Kai ojiaSiKfiq 
eyypacpfjc;) ^expi tiod ti Sidxa^ ^vrmriq TcXripcbvsTai [is 5e5o\ieva ekkyxov. 
Aa^pdvovTttc; -UTcoxirn rx] 6£UTepr| jasGoSo, to apxiKo 5idvuc|ia arr]kr\q xov RWR 
eyypdcpETai oTiq Kuvj/eXeq rr|q np(bTr\q ypa^^f|(;. KaTOTnv o RWR oXicGaivsi KaTd 
5-60 Qkaeiq Kai to veo 5idvua|ia <Trf]kT\q eyypdcpeTai crrri SeuTepri ypa^|if| Kai omco 
KaG' E^f|q n£xpi tiod 7tXr|pcbv£Tai x] 5idTa^T| ^vrmriq. Avxr\ r| juEGoSoq aTcaiTEi £va 
crOvoXo aTio w oXiaGf|a£i(; xai £yypa(p£c7 XpTiai|i07ioicbvTaq 07ioia5r|7cof£ 'aTco tic 
TiapaTtdvco |i£G65oDq r| SidTai^T] |ivrmr|q SiaTdaoETai ae Kekia \ie to 1610 ^xotiPo i^ti 

ETTlKa^DTlTOfiEVCOV 7C£piOXCbv. 

KaTOTiiv aKoAx:)DG£i r| 9dcrr| avdyvcocTjc. Avvi] tt] cpopd o EX^yKTriq BIST 
7iapdy£i 5ia5oxiKd txc KaxdXXriXeq 5i£DG\)va£xg ypamif|<; Kai crrmaTa EXiy^oD yia va 
ekteXeotei £va avvoko and w XEiTODpyteq avdyvcocrriq etcx coote Ta 5£5o|j.£va ttod 
exovv a7ioGT)K£DGEi cmc Kv^fkkaq kolQe ypa^|uf|q va avaKTrjOoDv oro RWR. METd 



OTTO |iia XeiTO-upYia avdyvcocrnq xa 5e5oneva oxo RWR xpTiaiiaoTtoiovvtai yia va 
TcpoaSiopioTEi £dv undpxei eva o(paX[ia gtt] Sidxa^ri |ivfnLiT]<; r| oxo KijicXcoiaa 
a7roKC05iKO7toir|ar|q ypa[i[ii]q (05r|yoi KaxaxcopT|x£q Aie\)GvvaT]<; rpamafjq 106 Ka\ 
AnoK(D^mo7lm^iZ'ei^^pa[i]!i^^^ 07>. ^^va'^'^Q^Q<^axa*rav(ii^ nov 
avaKxcbvrai crco RWR'S.Ti'AxbvevTTiv i37cap'^7ii;iev6<|f^acpd^f!iarr©§.T 

n(50iTew.0VTaa*^ axTix^^^ e^ewpeisn^ avTrji^Saj©*^ evSe^^ojaevoi*^ xp©^^^^^ Y^^* 
avayvcbpioTi svoq Xddovq cxa SsSoiaeva xov RWR. O 7cp6xoq eivai va oXiaGfjcow 
Tipoc; la e^oo xa 5£5o^^va ajio xo RWR kqi va cruyKpieei KdGe SdcSiko v|nicpio jie xo 
avTiaxoix© SuaSiKO vjrricpio tov apxiKov 5iavuo|iaxoq ekeyxov nov Siaxripeixai oxo 
SR 105 xP^^^i^OTcoicbvxaq ^lia 7njXr| XOR 108 (iSexe SX. 8). Avtx] j] SiaSiKaaia 
|i7topei va £7iixEux9ei iieaco oXia9T|OT|(; xcov SR Kai RWR KapaXkr\hx Kai aTcaixei £va 
cruvoXo ajio b >.£ixo\jpyi£q oX.ia0r|crr|(; Kai auyKpicniq. 'Eva ev6£x6|j.evo XdOoc; 
£V£p;/,07i;Oi£i^xo Err-^Ind- 1 afijaa.^Edv^T) cruyK-picrr) 5T|Axbvei ^Tid^^ axr|v iSia 

9£crr|-» 5ua&ijgpii5»|ni xpijqi^^ '^xo*»o(pd^faa £vxo?ta^€xai*-cxo'^ icuK^xo^a 

_ia7CQKCO&iK07te)SSfjf^i^^ 
7rapox)aidS[£taif<5/Xd^ 

Mtdv SeSSEpii*^ |a£ed5©§ , £^val^^ va 'xpr\Gi[XO7f0.vf\Qei - kvaq EvGCO|iaxcotiSvoq 
Aia9riW|'pae**Kei^|u.aTCC^^ RWR. 
Auxoq o aia9'nxr|pa(; ^jtopEi v' avayvcop{o£i OTioioSriTtoxe \)7C£pPo^iK6 pei>|j.a axT]v 
Kaxdaxami r\pE^iaq xot> icuicXoD^aTOt;. Ixov eksyxo Kai Kaxd rr\ SidpKEia |aiaq 
>y€ixo\)pyiac avdyvcooriq, xa 5£5o|i£va [liaq ypa|a|if|c; avaKxcbvxai oxo RWR. 
Aa|iPdvovxaq xm6\\n] xo 5idyua|ia axfjXTit; nov £yypd(p£xai axiq Kruv|;£X€q Kd9£ 
ypa|i|afic OTT] (pdcTTi Eyypacpriq, eivai Tipocpaveq 6xi oXeq oi KD\\feXEq j xod RWR |j.€ Q 
mod 5)=m ava^evExai va k'/pw riq i5i£c xi|i£c;, 6;cod mG[l, 5]. 'Exai, (i£xd aTio p.ia 
>^ixovpy ia^avdyvco0T]q-'O Ajc©Ka)§iK07C0iTiTnt*SxTi*iT^^ 0 lErv£pyo7t.o;tEr. Ka9£|iia aTc© 
ai;x£q xK^o^dSegrtKwvt/e'^sdi^ va ©STiyiiaow^ -x^^ Auxf| r| 

>^ix0a)pyia«a7raax.£aiEr-xT|V^xp©7t©^^^^^^ Kai'^^^xriv 
KaxdA,X.r|Xr| £V£pyonoiTiar| xcov ormdxcov pii9^ioT|q C-Test ajco xov E^yKxf| BIST, 
Kaxomv o aia9Tixf|pa<; ev£py07ioi£ixai |i£ xo cfma BICS_Enb. Ze 7C£pi7rxcocrr| otiod 
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laia f| Ttepioooxepeq Kt>V|/e>ue(; kxovv Siacpopexiicfi Ti[ir\ and xiq vnoXovteq xr[q oiidSaq, 
TOTE SrniioDpYeixai sva aycbyiiio liOvoTidxi avd|i8aa axiq 5vo napox^Q xpocpoSootaq 
(ano Vdd eto? Vss) Kai KaxavaXcbvsxai eva a7cpoa56Kr|xa [leyako kooo pei)|j.axo(;. 
To BICS |j.7copei v' avayvcopiaei xo pei)|ia auxo Kai evepyoTioiei xo orma EiT_Ind-2 
xo OTioio 5"nXcbvei xr|v TiapoDoia evoq XaQovq oxa avaKxrmeva SeSoiaeva Kai 
cruvETtcbq xr|v Tiapotiaxa evoq acpaXfiaxo^ axr| Sidxai^T] |ivrnar|(;. Ttbpa, ae Tcepmxcocrn 
7roi> 5ev vndpxex Xd9o<; oxa 5e5o|ie:va xod RWR, sKxeX^ixai |j.ia XEvzovpyia 
o>wia0T|aT|q Ttpoq xa e^co TcpoKeiiaevo-u va GDyKpiGei |aia Km ji6vt| aKoXo\)6ia 5-bit xov 
RWR |j.£ xo Evepyo 5idvt»a|j.a eXeyxov axo SR. Avxo xo axdSio ajcaixeixai yia va 
5iaa(paX.iax£i 6xx 5ev vnapx^i Koveva ocpdXjia |i6vi|ir|(; xxiafiq axo Ki)K>uD|aa 
aTtOKcoSiKOTcoiTicrqq Ypa|a|if|(;- Edv oi 5vo avxkq aKoXoDGieq SeSofaevoov SiacpepoDv 
xoxE ex^x avayvcopiGXEi sva acpdXjaa axo KUKXxo^a a7toKco5iK07coir|aT|<; ypa\x[ir\q. To 
Sidypaiijia pofiq xr|q 5£ijx£pr|<; p,£965oD avayvcbpioriq >-d6oD(; SiSsxai axo SX. 10(e). 

Oi TtapaTidvco ^isGoSoi avaYVcbpiaT|(; XdQoDc; napkxovv 7cX.r|pT| KdXDVfrri aiikov 
a(pd>.|iaxoc; |i6vi|ar|c xi|af|c; yia xo Kr6K>ux)|aa a7i:oKco5iK07coir|GTiq ypa|i^f|C, 5E5o|a£voD 
6x1 V7i6 rr\v TiapoDaia xexoicov acpa>.^dxcov EVEpyoTcoiEixai Tidvxa |j.{a }uxv0aa|j.Evr| 
Ypa^i^^^ Tj OTcoia aTO9r|KS\)ei eva SiacpopexiKO 5idvua|j.a ajio xo op06, Avxo 
aXr|6ei)ei Xa|iPdvovxa<; DTiovjni xo xpouo |ae xov otcoio eyypdtpovxai xa 5e6o(aeva 
eXEyXOD axxc; ypaiaiaeq xt^c^ ^\n]ixr\q. 

07rox£5f|7roxE avayvcopiaxEi £va XaQoc,, Xoyco acpdXiaaxoq axT| 5idxa^r| |ivfi|iTi<;, 
[inopovv va 5o9oi3v npoq xo E^^coxEpiKo TiEpipdXXov TcXripocpopieq yia xov evxo7cia|j.6 
xrig avxxoxoixriq KuyEXrig itov X£ixox)py£i £acpaXfj.evg xP^^^I^OTioiwvxac; xriy 
aK6Xoi)0r| xExviKf]. Ta 5e5o(j,£va xov RWR oXiaGaivow :tpoc; xa £§co Kai 
ouyKpivovxai, [ie xr\ XPA^ 7vbXT]q XOR 108, |i£ xa avxiaxoixa SvaSiKd \|n]cpia 
xov SR. Ir||i€i6ax£ 6xi aDxr| ti XEixoDpyia oXia9r|ar|(; Eivai i]5r\ x|afma xoov 
7ipoava(|)ep9evxcov ^£965cov avayvcbpioriq XdQovq, 'Evaq jj.£xpr|xnc log2b SvaSiKcbv 
\|/r|(picov (|i£xpr|xfiq oXia9f|ae(Dv - SOC) xPTiai|i07coi£ixai yia xr| |a£xpT|ar| xov api9|io\) 
xcov oXia9fiaeciDv |i£xpi oxoD .EvxoTrioxEi eva XdQoq. Ze avxri xr|v TCEputxcoon, r| 7vbXr\ 
XOR evEpyoTcoiEi xo ofma evSei^hc ^9ovq Err_Ind-l Kai ti X^ixovpyia o?^ia9r|ar|(; 
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TEpliaxi^exai. Flpotpavcbq, r| xpex^'^^^ ^^V^A ^0*0 SOC 7tpoa6iopi^ei rx] SieuOuvori 

aTr|X.r|(; Tr]q Kv\\feXr[q nov 'kevcovpyei £acpaX|ieva orri Sidxa^ [ivrmriq. H 5i£U0t)vcrr| 

Ypa|i|iTic; avTr]q Tr\c KV\\fEkr\q eivai r\ xpsxoDoa SieiiGDvorri kov cruyKpaxeixai axov 

OSt) Kaca%G)pjtifiinisf:Ai8Tb6ii)v,0Ti(5iMr 06 :^^(hpa'tfkOE^nepm^m^^^ 

acpdX^ia axo''iciiKAxjL)^a.a7t0K(X)5iKO7r0iT| n 5iet)9x)\'aTj TcowfecnryKpax^eaxai 

axov^O5T|Y0*Ka^a%copTi|iXTi*^Ai£i30i)^ 

XOD. 

To 87c6|ievo axd5io eivai v' avayvcopioxovv Kai va evxoTiiaxoijv xa ev58x6|j.eva 
anXd G(pdX|iaxa |Li6vi|ar|(; xi|if|(; axo Kt)KXco(aa (X7toKco5iK07coiT|aT|(; oxriXriq (OSxiyoq 
Kaxaxcopirrfiq Ai8t)©\}vcT|(; lLTf]Xr\q 111 Kai A7toKco5iK07coiT|xr|q ZxfiXi^g 110). H 
SiaSiKaaia eivai coq OKoXovQcoq. Ta Tcevxe Siavuc^iaxa eX^yxod xod nivaKa 1 
cpopxcbvovxai 5ia6oxiKd oxo SR. Zr||iei6axe 6xt avxa xa SiavOa^axa exovv |i6vo eva 
5\ja6iK6 \|^l(p^Gal6^le--xT| "Xoyiion Ti^i] -1', Kai r| -OeGfni-^atixou xoi) SDaSiKOt) \|/Ti(pioD 
crTi^8icbvexdV*co(;iq. jTiaj^aS^^ aTiojavxd Xau(Sjxy€aaycofia y.im\i>^}^ixonpMa'^oXioQr]aT[c 
npoKEx\xtv,ovr:3uamnX^p^Q&ir^^^ Kaxomv 
£KT£Xeixav^fuia^>^ixdi3p^vaf^^ 

eyypaipT\q .,aKo)s^vQEvtat'^a7t&'4^ia XEvtompi{M*<OLVs&^^ auTr|*Tr|- cn)YK£Kpi|aevri 

Ypa|i|j,f| npj0x-&t[at]^a:0Ajs*? v* avax^iOoiiv^^ xa^ a7C0Q.Ti|K-ei)pieva«?^ 5e§©:fit8?va- Kai va 
ETcaveYYpatpow oxov RWR. Kaxomv o AjiOKCo5iK07toiTiTr|(; IxfiXriq xpo(po5oxeixai 
|ie xiq KaxdXXT]X£q 5i£D6i3vcEiq sxoi cooxe oXeq 01 KD\|;e>L£c; RWRj xov Kaxaxcopr|xf| 
oX,iG0T|<Tr|q RWR, \xe (j mod 5)=q, va Siapacxow r| [lia |i£xd xtiv dXXr| axri ypa[i\xi\ 
Data_I/0. Mia |ni5£viKr| T\\n\ gxt| Ypci|i|ir| Data_I/0 5Ti>xbv£i xt|v 7iapo\)aia £v6q 
a(pdX|aaxoq [aoviiariq xi^iriq oxo Ki)KXco|j.a anoKco5iK07roir|crr|c axr|XT|q. A£5o|i£vov 6x1 
r| Sie-OOuvoTi GTf\kr]q Eivai yvcoaxfi {avxi] nov cruYKpaxEixai oxov OSrjYO KaxaxcopT^rri 
Ai£i)9x)voT|g Lxf|*XT|cr:: 1 1 1) xo acpd^^a * evxcm^Exais^ To 5ldYpa^'^J:a■;5poT^q xou 
aXYopiOiio-u EXky^^ov xov MjK>ab|iaxoc;.a7ioKC0'5iKO7ioxT|'c^ 
10(f)- 

Evaq KaxaxcopT|xT|q adpcocrnc; (scan register) RSCAN oxESid^Exai ;cpoK£i|i£vo\) 
v' aTioOriKeiiaEi xic Kax6Xkr\kEq TcXripocpopiEq nov fiTcopoiJv va xpTlcJijxo7toir|9oi)v yia 
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Tov evTomo^io 8v6q oipaX^iaToq. Adtoc o KaTaxcopr|Tfi<; 120 So^xEixai 
XPTiai|i07coicbvTaq tov KaxaxcopriTfi SR 121, to |ieTpr|Tf| SOC 122 Kai tov OSriyo 
KaTaxcopT|Tr| Ai£\)9iJvcrT]q rpa|i^f|<; 123 f| xov OSrjyo KaTaxcopT|Tf| AieiiGuvcrric; 
ZTT]kr\q 124, ae [lia aXvoida adpcoorit; (scan chain), otcocx; 7tapo\joid{^eTai axo SX. 
5 11. Ze TcepiTrrcoari nov evroTrioTei apoX^ia err] 5idTa^T| [ivrmric; r| oro KruKX^^ia 
a7coKCo5iK07coir|aT|(; ypa\i\ii]q, o RSCAN iiopcpoTtoiEixai cboxe va avixnEpxka^ei xov 
OStiyo KaxaxcopT]xr| AieuGDvoriq Fpa^^vqq 123, avxi yia xov 05"ny6 Kaxaxcoprixfi 
AieuBwcnic; Zrr\Xj\q 124, |ae xr| XPA<^ '^ov afijiaxoq R/C nov oS-nyei xqv enikeyixevx] 
eiooSo TOV noXv-jiksKXT] MUX 125. 'AXkcoq, oxr|v uepurrcoori acpdXnaxoq axo 
10 >cijKXxo|j.a aTlOKcoSiKOTioiriariq aTT\kr[q, o RSCAN [lopcpoTcoieixai cbaxE va 
8vaco|j.axcbaei axriv aXva\5a xov 05T)y6 KaxaxcopT]xri Ai£t)Owcyr|q Ixr]kr]q 124. 
riepaixepco, o RSCAN 7repi>XL|aPdv8i 87cicrr|<; svav KaxaxcDpTixfi 2-bit (GLR) 126, o 
- OTtoibc eYYpd^exai dTib Tov EX^yKXT] BIS^ tt] yeviKd 08aTi~ev6<; 

acpdX|aaxO(; kov 8v68xo|i£vcoq avayvcopiaxriKe. Mia ecpiKxri do\xi] K(od\Konovf]cn\q yia 
15 xa 7t8pi8x6|^8va xou GLR 9a ^iTiopoiias va eivai t| e&;r]q\ "00" yia xr|v 7i;8puixcoar| 
Xcopiq acpdX|aa, "01" yia eva acpdX-^ia axo Kt)K>-co|ia a7toKCD5iK07toiT|aT|(; ypam-ir|(;, 
"10" yia 8va acpdXjia axo Kr6K>xo|aa a7iOKC05iKO7toiTiar|q Grr\kr\q, Kai "11" axriv 
Tcepurxcoari 8v6q acpdXfiaxoc; arx] Sidxa^Ti |-ivr||aT]q. 

20 IIL LvvScfTn rov KViOMtiaroq BIST fxc to E^oxcpiKO TrspipdXXov 

YTidpxei aaip&iq |aeyd>.Ti avdyicri yia tt] jiexacpopd xcov a7cox8Xea|adxcov xod 
eXiyxo-u Kai xp^ori|icov nXr|po(popicbv xod eXkyxov oko xo 8acoxepiK6 BIST leuicXcoiaa 
Tipoc xo 8^cox8piK6 7r8piPdXAx)v Kaxd xr| SidpKsia xod eXeyxoD, yia oKOTcoiic 
aTcoKaxdoxaoTn; jLivrniriq f| avdA-Doriq 8Xaxxco|idxcov. H sTciKOivcovia aDxobv xcov Sijo 
25 Koajicov laTTOpei va eTcixeux^^^ aKoXo'uOooc. 

Sij^icpcova \xE xo ZX. 9, xo KUKXxo^a BIST Xa|j.pdv8i ajto xo ei^coxepiKO 
TiepipdXXov 8va ofma ev8pyo7coir|ar|(; Test_Mode yia va X89ei arnv apx^KX] 
KaxdaxaoT] o EkzyKrr\q BIST cbaxe va EiceXQei a^xoq ge X^ixoDpyia eXEyxoD Kai 




'emar[q sva orma Test_CLK 71a Tr| orfipi^Ti avrr\q rnq X^iTOvpyiac;. FlEpaiTEpOL) o 
EXfYKTTiq BIST ETcicniq Xajipdvei to ar|(ia ev£pyo7coir|ar|(; Scan_Mode 116 yia va 
teQzi arriv apxiKr| KaTdaxaari r| 5ia6iKaoia adpcocTiq Tcpoq xa e^oo 7ipoK£i|ievo\) va 
jasxaSoftouv xa §e§.Q|aswa*<eX£Y*XQ-^>SiCL^E iEtiu^ov eva 

crrina Scan_CLK 1 15^ Tiape^ei-Ta^criijiaTat^aDpoJcoY.to^ ?LeiTOtjpYie(=rGdp^0JaT|(;. 
ripoaipexiKd \)7tdp9c8iireva--Gf|(aa Testrt^^RST 7tODft|j.r|§ev.i§8i 6Xoi!)^TOt)§^^KaTa%copTiT£q 
KDKXd)|j.aToq BIST Katd tt| Sidpxsia tcov cpdcecov apxiK07coir|C7r|(;. TeXoq, ta ofmaxa 
End Test Kai Test_RSL Tcapexovxai and xov EkeyKvi] BIST Tipoq xov ei^coxepiKO 
Koajao yia va SriXxiaow xo xsXoq Tr\q Xeixovpyiaq ekeyxov Ka9cbq Kai xo 
aTioxsXeoiid xov. 

Mia akXi] Tcpoaeyyicni axr|v emKoivcovia xod icuKXcb|aaxoq BIST [is xo 
8§(X)xspiK6 TLspi^oXkov Eivai \xeaco Tr]q ypA^^ '^ov eXeyKxr) TAP \ie pdoT| xo 
7tp6xi37to^IEE&^ l 149.4 To lOJicXoDfia BIST >ua^pdvei" xa ^ar|[iaxac-Test_Mode, 
Test_CLK,^Scan^Moder^ScaT;i_CLK Kai*Test;::RST UtiO' xov eA^y^^xfi^TAP Kai ei^dyet 
xa_cTTl|ia?cxi<feEnd_:Test:£-Test-^^ xau>:.Scan^put axr|, 5iacrux5.e.q?i^5^TAP Hxiq 
nepmx6>icseiq }^vaemy.^^<^^ (system^onHa^ehip),^ otco-u r| 

RAM £ivAi *evaco|aaTa)|i£rv^ 7Loyiicf|-.G' eva-fiov6^oAx)KXTip(o^ievo;^o eX^yKxriq TAP 
I^Tiopei va s^t)7CTip€Tciva7r0lKoivo'u*Kai^xG BI^T xr|<5K?[x\^jir|.q ^aa*^ 



AZinZEIZ 



1. Evaq evaco|iaTCO|ievo(; Kaxaxcop-nxfiq 7tapdXXr|X,r|<; eiG65o\) - TiapQXkt]kr\q 
e^65ov, nov xcxpaKTr^pi^exai and to oti: 

- eivai cruv5e5e|ievo(; d|ieaa axo KUK>ux)|aa avdYvcoaT|(;/eYYpa(pfi(; toov ottiXxov 

- xP^^^^o^o^^'fo^i Y^^ ^ 7cap(xXXf|Xco avdyvcoari/eYYpacpfi 5e5o(ievcov 
eXkyXOv a7i6/7ipo(; rri Sidxa^ri iivrniri^, y^cx xP^^ crrov eXsyxo xcov RAMs. 

2. Evaq £vaca|iaxco|j.evo(; Kaxaxcoprixric; 7capdX^T|XT|q eiaoSco - 7tapdX^r|XT|<; 
ei^oSoD cTU|i(pcova |i£ Tr|v TcporiYOiiiaevri a^icoori onov, arr\v 7C£putxcocir| evoq 
aXjopiB[iov ektyxov nov anavzei xa idia 5e5o|j.eva E)^yxov va eYYPacpoiiv ae 
Sidcpopec; icuvi/eXet; pvr\[ij]q,'Ta 8v->c6Y(»"5£5o|ieva-(popxcbvovxai iiovo-p^ia-^op^^ 
KaxaxcopriTTi. 

3. Evac; evoco|iaxco|Li8vo(; Kaxaxcopr|xf|(; napaXXr\Xr\q siooSod - napaXkt]Xr]c 
8^65ou o^)^(pcova |ie xiq 7tpoT|YOTj|i8:veq a^icboEiq kov xapaKXTipi^exai aTto xo oxi, o 
KaxaxcopTixfiq [iTcopei TcpoaipexiKd va \)Xo7ioir|9£i exgi cbaxE va Eivai envKkeov evaq 
Kaxaxcopr|xf|(; oXiaSTioTic; o£ipiaKf|q eicoSo-u - afiipiaicfiq £^65ox;, onov xa v£a 
5£5o|ieva ekeyxov liTcopow va 5r||j.ioTjpYTi9o'6v £ix£ [lecco oXxaQr]ar[q xcov xp£x6vxcov 
5£5o|i£vcov ekeyxov tov Kaxaxcopr|xf| exxe jie o7coio6f|7cox£ oXXjo yvcooxo xpoTco, axriv 
OTioia 7C£purccooT|, xa KaTaXkr\Xxi 5£5o|i€va eXeyxov oXxcQaivovv npoq xa |j.£cya r| 
cpopx6vovxai a' £va nepiop\o[itvo api0|i6 oxoixstcov |ivfnar|g tov KaxaxcopTixf|. 

4. Evaq £vaco|iaxco|j.£voq Kaxaxcoptixriq 7iapd>^r|Xr|q EiaoSoi; - napaXkr\Xj]q 
etodov cr6^(pcova |i£ xtq npor]yovix€veq a^icbcEic onov r\ aTtOKpiori |avrmT|q oe £vav 
eXeyxo a7io9r|K£Tj£xai oxov 15 lo, onov r| enaXT\Qev<yr\ avxr|q xr|q aTioKpicrriq \inopEi va 
£7tix£DxO£i |J-£cco oXia6r|OT|q Tcpoq xa t£^(o xcov 5£5o|a£vcov aTiOKpicrriq nov exovv 
avaKTr|9£i crrov Kaxaxcopr|Tr| Kai \iegco croYKpicrriq awcbv [le xa avaji£v6|aeva 
5£5o|i£va. 



•1 

/ -J 

/<W Evac evocoiiaxooiievoq KaTaxcopr|Tf|q KapQXkT\kr]q eicodov - napaXkr]Xr]q 
e^oooD au^cpcova \ie ttiv 7rpor|YOt)^evr| a^xcocrn onov r\ enaXr\Qe\)ay] rx\q ajc6Kpicii(; 
^ivriiiTic; Tcpoc evav eXerfxo eTiiTaxuvexai laeoco TtapaKoXo-oOiicrriq tov peii^aToq 
Trapoxnq, KieoG3i^7cp©r^05er||jyaira0ja0>^^^ 
5 [lExa^ 87n^</.ja£vcov>Ypa|a[i6v an6Kpxa^(^,on(y\)^GTr]m^Epil^ 

a(pdX.|a.a ex^w Tr|v^- i5iafuTipif|, evoD atii'V'^ TiepurrmcrTi- acpdJ^iaa^^^ va 
Tiapovaidoouv hxyQao^ieveq xtjiEc aTcoKpicriq, he a7ioTeXEO|j.a xt|v avixveDcrn 
U7t£ppoXiKr|(; KaxavdXxoariq xoyvoq. 

6. Evaq aXyopiQ^ioq eX^yxo^ Y^ol XP^^rri as cruv6\)aa|i6 ^£ tov KaTaxcopT]Tr| 
10 cri)|i(pcova [is xiq Kpor\yov[ieveq a^icbaexq, kov Tcpoopi^exai va xpilc^^l^o^oiTiOei yia 
Tr|v a^i07toir|crr| xr|^ 7cpox£iv6|isvT|(; 5o[ir\q BIST 7cpoK8i|aevoT) va avayvcopiaEi Kai va 
evxoTTiaei 6Xa xa TiiGavd acpdXjaaxa yeiTviaaTic; [loxil^ov 5e5o|ievcov xqq iivfifi-qq, xa 
, a(pdi^.^axa-.^6vi(ij7;].(|^xi|aTi(;..Kar oXa xa 

anXd o(pd'3fe}iiajairtuii6v^t(ir|(; T\[ir\q ara : Kwiokxh^mpi^ Kai 

' a7^OKC05lKO7tQiT)CrTIl.("..5lCT@l)^^^ . ^ „ 
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LxHfta 3: npoYeveax£pe<; TsxyiKsq [You & Hayes] 
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